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; PENTODE 
Five-Star Tube 
TUBES Жж ж ж Ж Ж 
FOR WIDE-BAND HIGH-FREQUENCY AMPLIFIER APPLICATIONS 
8-LEAD SUBMINIATURE SHOCK, VIBRATION RATINGS 
SHARP-CUTOFF CHARACTERISTIC HEATER-CYCLING RATING 


HIGH TRANSCONDUCTANCE 


DESCRIPTION AND RATING 


The 5840 is a subminiature sharp-cutoff pentode for use in high-frequency 
circuits. 


The 5840 is a special-quality tube for use in critical industrial and military 
applications where operational dependability is of primary importance. 
Features of the tube include a high degree of mechanical strength and a heater- 
cathode construction capable of withstanding many-thousand cycles of inter- 
mittent operation. When used in on-off control applications, the tube will 
maintain its emission capabilities after long periods of operation under cutoff 
conditions. 


GENERAL 
ELECTRICAL 
Cathode—Coated Unipotential 
Heater Voltage, АС or БС............................ 6.345% Volts 
aLni Meum" 0.15 Amperes 
Direct Interelectrode Capacitances 
With Without 
Shield* Shield 
Grid-Number 1 to Plate, maximum.............0.015 0.03 диў 
Inpot.. 222 аланда eee үн atone Beds 42 4.0 puf 
Outputs iieri ecl i alae крак AR FER. 3.4 1.9 риё 
* With external shield of 0.405-inch inside diameter connected to cathode. 


MECHANICAL 

Mounting Position—Any 

Envelope—T-3, Glass 

Base—E8-10, Subminiature Button 8-Lead 


GENERAL QD ELECTRIC 


Supersedes ET-T1096 dated 8-54 


BASING DIAGRAM 


RETMA 8DL 


TERMINAL CONNECTIONS 


Lead 1—Grid Number 1 

Lead 2—Cathode and Grid 
Number 3 

Lead 3—Heater 

Lead 4—Cathode and Grid 
Number 3 

Lead 5—Plate 

Lead 6—Heater 

Lead 7—Grid Number 2 
(Screen) 

Lead 8—Cathode and Grid 
Number 3 


PHYSICAL DIMENSIONS 


400"МАХ. 
.366"MIN. 
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MAXIMUM RATINGS 
ABSOLUTE MAXIMUM VALUES 


Plate Voltage eod d онан qe ыда дела а St new ew DE e Que EY ks 165 Volts 
Screen: Уоћаде с kati. is мана ЫТ ERI а ep Прати Sa ле Қ of ohn ate 155 Volts 
Negative DC Grid-Number 1 Уойаде................................................. 55 Volts 
Plate Dissipation ал ce женк иы ЕМ seg GP ETE ААН a ae eect cc ee 0.8 Watts 
Screen Dissipation. «ruere = = = eR em Ep аллы tan he = 0.35 Watts 
DC Cathode: Current. 2 Sec LL ОСА қараға LEE МА рле ed EE e 16.5 Milliamperes 
Heater-Cathode Voltage 
Heater Positive with Respect о Сайһобе............................................. 200 Volts 
Heater Negative with Respect to Сайһойе............................................ 200 Volts 
Bulb Temperature at Hottest Роіп!..................................................... 220 C 


CHARACTERISTICS AND TYPICAL OPERATION 
CLASS A; AMPLIFIER 


Plate: Монаде о EVER A ob ended аны аны аа Meee ДИА SS 100 Volts 
Screen Voltage... vob ee rever velo нн ШЕЕ нпр йы Хән Dine bel he ea e aL RR EL one 100 Volts 
Cathode-Bias Весізіюг........................................................... ... 150 Ohms 
Plate Resistance, арргохітсіе....................................................... 0.26 Megohms 
Тгапосопаоскапсе se оа аа a eid ea Det Gee, ee: Sw ұлтты абе ааа alee 5000 Micromhos 
Plate: Currents e а ОТТ ЛЕУ О К Л УУ rm eS SoA ees RA RC RE 7.5 Milliamperes 
Screen: Current. scies e ences ey xe repu Sensex E а ee о d e ewes 2.4 Milliamperes 
Grid-Number 1 Voltage, approximate 

lb —10 Мкгоапрегев......................................... өзе pig Doce Slane E ire epa —9.0 Volts 


LOW IMPEDANCE DRIVE (APPROXIMATELY 200 OHMS) : 
Ebb = 90 Volts | Ebb = 150 Volts | Ebb = 225 Volts oe en ie aia 
y ve perce ota armonic sto on, 
mt fa ы јача аль el a је 


nee 0. 24] 1000 ч 16 |73 | 500|0.3| 2 1x 400 | 0.3 с ne УУ L 
2410.51] 2000 15 |89 | 1500 | 0.7 | 24/140 700 | 0.9 | 35120 Coupling capacitors (C) should be selected to 
give desired frequency response. Ry and Reo 
n 3 3000 13 |110 | 2000.) 1.7 | 20 |180 | 1000] 2.0 | 311260 


HIGH IMPEDANCE DRIVE ( APPROXIMATELY 100K OHMS) 


‚ 1010. 10] 1200 3 48 | 700} 0.2] 18 500 
0. 10[0. 24| 1300 16 |70 | 800} 0.3 [ 24 in 500 
2410.24] 2800 12 |68 | 1700 | 0.6 
ке 0.54} 3000 15 = 1800 | 0.7 | 24 
| 2 115500 11 3500 | 1.3 | 181120 
6209 12 3800 | 1.6 | 19 |160 


MARCH 10, 1954 


CHARACTERISTICS LIMITS 


Heater Current 
EF=6.3 УОН 22 oc Re ава eee ec RU EE eee cea Dae OS ood Initial 
500-Hr 


Plate Current 
Ef = 6.3 volts, Eb = 100 volts, Ес2 = 100 volts, Rk = 150 ohms (by-passed). . Initial 


Screen Current 
Ef =6.3 volts, Eb = 100 volts, Ec2 = 100 volts, Rk = 150 ohms (by-passed). . Initial 


Transconductance (1) 
Ef = 6.3 volts, Eb = 100 volts, Ес2 = 100 volts, Rk = 150 Ohms (by-passed). Initial 


Transconductance Change with Heater Voltage 
Difference between Transconductance (1) and Transconductance at Ef = 
5.7 volts (other conditions the same) expressed as a percentage of Trans- 
conductance (1)............................................... Initial 


500-Hr 


Transconductance Change with Operation 
Difference between Transconductance (1) initially and after operation 
expressed as a percentage of initial уаше....................... 500-Hr 


Average Transconductance Change with Operation 
Average of values for "Transconductance Change with Operation”...... 500-Hr 


Plate Resistance 
Ef = 6.3 volts, Eb = 100 volts, Ec2 = 100 volts, Rk = 150 ohms (by-passed). . Initial 


Plate Current Cutoff 


Ef — 6.3 volts, Eb = 100 volts, Ec2 = 100 volts, Есі = —9.0 volts........ Initial 
Interelectrode Capacitances 

Grid-Number 1 to Plate (gl ор).............................. Initial 

Input (91 to h, К, 92, 93)...................................... Initial 

Output (p to h, k, g2, 93)..................................... Initial 


Measured with external shield of 0.405-inch inside diameter connected to 
cathode. 
Negative Grid-Number 1 Current 
Ef = 6.3 volts, Eb = 100 volts, Ec2 = 100 volts, Rk = 150 ohms (by-passed), 
Rgl ЕК И: ЖЕ ods ЛОК ОК ОУ КО С TEN EDS Initial 
500-Hr 
Heater-Cathode Leakage Current 
Ef = 6.3 volts, Ehk = 100 volts, 


Heater Positive with Respect to Саћоде ........................ Initial 
500-Hr 

Heater Negative with Respect to Саћоде....................... Initial 
500-Hr 


Interelectrode Leakage Resistance 
Ef =6.3 volts. Polarity of applied d-c interelectrode voltage is such that 
no cathode emission results 


Grid-Number 1 to All at 100 Volts DC........................Initial 
500-Hr 

Plate to All at 300 Volts ОС................................. Initial 
500-Hr 


Vibrational Noise Output Voltage RMS 
Ef = 6.3 volts, Ebb = 100 volts, Ес2 = 100 volts, Rk = 150 ohms (by-passed), 
В, = 10,000 ohms, Vibrational acceleration=15 Gat4Ocps........... Initial 


Grid-Number 1 Emission Current 
Ef —7.5 volts, Eb = 100 volts, Ес2 = 100 volts, Eccl = —9.0 volts, Rgl = 
БӨЛІГІ. CCP" "Lr Initial 


140 
138 


5.5 


4200 


0.175 


100 
50 
100 
50 


Minimum Maximum 


160 
164 


9.5 


3.3 


5800 


10 
15 


20 


15 


60 
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Milliamperes 
Milliamperes 


Milliamperes 
Milliamperes 


Micromhos 


Percent 
Percent 


Percent 
Percent 
Megohms 


Microamperes 


Microamperes 
Microamperes 


Microamperes 
Microamperes 
Microamperes 
Microamperes 


Megohms 
Megohms 
Megohms 
Megohms 


Millivolts 


Microamperes 


The indicated 500-hour values are life-test end points for the following conditions of operation: ЕЁ = 6.3 volts, Eb = 100 volts, 
Ec2 = 100 volts, ВК = 150 ohms, Rg] = 1.0 meg, Ehk —200 volts with heater positive with respect to cathode, and bulb 


temperature —220 C minimum. 
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SPECIAL TESTS AND RATINGS 


Stability Life Test 
Statistical sample operated for one hour to evaluate and control initial variations in transconductance. 


Survival Rate Life Test 
Statistical sample operated for one hundred hours to evaluate and control early-life electrical and mechanical in- 
operatives. 


Heater-Cycling Life Test 
Statistical sample operated for 2000 cycles to evaluate and control heater-cathode defects. Conditions of test include 
Ef =7.0 volts cycled for one minute on and four minutes off, Eb = Ес2 = Ес1 =0 volts, апа Ehk = 140 volts RMS. 


Shock Rating—450 G 
Statistical sample subjected to five impact accelerations of 450 G in each of four different positions. The accelerating 
forces are applied by the Navy-type, High Impact (flyweight) Shock Machine for Electronic Devices or its equivalent. 


Fatigue Rating—2.5 G 
Statistical sample subjected to vibrational acceleration of 2.5 G for 32 hours minimum in each of three different positions. 
The sinusoidal vibration is applied at a fixed frequency between 25 and 60 cycles per second. 


Altitude Rating—60,000 Feet 
Statistical sample subjected to pressure of 55 millimeters of mercury to evaluate and control arcing and corona. 


Note: The conditions for some of the indicated tests have deliberately been selected to aggravate tube failures for test 

and evaluation purposes. In no sense should these conditions be interpreted as suitable circuit operating conditions. 

In the design of military equipment employing this tube, reference should be made to the appropriate MIL-E-1 
specification. 
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AVERAGE PLATE CHARACTERISTICS 
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